A retrospective epidemiological study of the traffic-related injuries cases admitted to a local hospital 一所本地醫院交通事故創傷個案的回顧性流行病學研究 WS Chung 鍾詠詩, CT Tsui 徐智達, ACH Lit 列就雄, M Leung 梁明 Road traffic injuries (RTI) are important public health problem globally. Accurate data about RTIs and its subsequent health consequences are essential to monitor the effectiveness of current RTI prevention measures and to readdress policies. Objective: We presented the surveillance of RTI in Kwai Tsing by integrating data from traffic accident data system (TRADS) and injury surveillance system (ISS) from Princess Margaret Hospital. Method: Retrospective observational study to examine traffic-related injuries by integrating data from TRADS and ISS databases. A multivariate analysis was performed to identify risk factors associated with hospital admissions in RTI. Result: A total of 725 patients were included. About 19% of the visits led to hospitalisation and six deaths (0.83%) were reported. Pedestrian elders were significantly more at risk to traffic injury mortality and hospitalisation. Conclusion: This study demonstrates the feasibility of an integrated surveillance system for RTI based on existing local databases. Special preventive measures should be tailored for pedestrian and elderly to improve their safety by improving the quality of their walking environment.
Introduction
Road traffic injuries (RTI) remain an important public health problem globally. The Global status report on road safety by World Health Organization noted that pedestrians, cyclists and motorcyclists constitute almost 50% of those killed on the roads, highlighting the need for these road users to be given more attention in road safety programs, land use and urban planning. 2 Accurate information about this phenomenon and its subsequent health consequences is essential for monitoring the effectiveness and hence policies would be readdressed. The institute is responsible for collecting data and analysing with clinical implication so as to inform policy makers directly and serve as a public advocate to the injury problem.
In Hong Kong, all reported traffic incidents and related information on all vehicles and casualties involved are stored in the traffic accident data system (TRADS) data files. Demographic information, injury severity, conditions of roads, time and characteristics of crush of every accident were recorded. Since it is designed in the context of law enforcement, only limited information obtained is clinically related.
Health information about RTI can be gathered from existing computerised data system [hospital discharge summaries from electronic Patient Records (ePR) by Hospital Authority and mortality records] and improved information systems by data entry from every emergency department visits. At Princess Margaret Hospital (PMH), the trauma centre in Kowloon West cluster serving a population of 0.5 million and all documented injuries are registered under the hospital injury surveillance system (HISS). Since the system was d es ign ed p r imar ily f or medica l p ur po se, environmental factors concerning the observed injuries are usually not documented in details.
Thus, integrating both sources of information helped to develop a more accurate surveillance system. It aimed to identify the crush characteristics of traffic injuries, the risk factors and the subsequent medical consequences and to facilitate preventive measures establishments and evaluations. 3, 4 Traffic-related injury is a major health burden in Hong Kong. In 1999, traffic injuries accounted for 26% of all injury mortality in Hong Kong and pedestrian injuries have increased steadily throughout the past decade. 5 These injuries were characterised with preponderance among young adult male age between 20-29 in terms of traffic mortality, motor cyclists, who accounted for 82% (6241/7570) of all non-fatal traffic injuries and 80% of all traffic injury mortality (56/ 70). 5 Most of the severe traffic injuries took place in the midnight or early morning, and weekend drivers were more at risk of traffic injuries. 6 Among pedestrian elders, it is known that elders over 65 were more likely to sustain falls and pedestrian injuries than their younger counterparts aged 15-64. 7 In particular, seniors who sustained a head injury in a traffic incident at road crossing in the evening on a multi-carriage way road with a higher speed limit of over 50 km were more likely to suffer from more severe injuries. 8 Elders who sustained a pedestrian injury are also known to associate with longer hospital stay than younger adults aged 15-64 years, with an odds ratio (OR) ranging from 2.77 times (95% CI, 1.17-6.55) to 5.16 times (95% CI, 1.38-19.34). 9 In summary, several local studies concluded that pedestrians and elderly are known to be at risk in traffic related injuries. So, we would like to see if: 1. Similar pattern could be observed in our district, and 2. To identify other risk factors associated with serious injuries, in terms of hospitalisation, as it poses significant impact on resource allocation in healthcare funding. Severe injuries also cause emotional impact on many victims and their family members.
Subjects and methods
This retrospective observational study examined all traffic-related injuries by integrating the road traffic injur y sur veillance system ( TRADS) with the healthcare surveillance system (ISS) from 1st January 2009 to 31st December 2009.
PMH is a major acute general hospital with 1172 beds and the regional trauma centre in the Kowloon West
Cluster. All major traumas are diverted to our hospital with a trauma activation system in effect 24 hours a day for all severely injured patients according to predefined criteria.
The hospital injury sur veillance system (HISS) collected information on all visits to PMH accident & emergency (A&E) department due to unintentional or intentional injuries. The data collected included type and location of the injury incident, demographic information of each patient, the mode of arrival, the triage category, diagnosis, procedures undergone and outcome (discharged, discharged with referral to other specialties, admitted and died). The triage category is an urgency scale largely used in A&E department to determine the priority of patients to be seen. It involves a number coding scheme using 1-critical, 2-emergency, 3-urgent, 4-semi-urgent and 5 non urgent.
The electronic patient record (ePR) could fetch data including hospital discharge summaries with detailed patient conditions, procedures underwent and need of intensive care during hospital stay.
The traffic accident data system (TRADS) stored all reported traffic crashes in Hong Kong. 10 An accident should be reported within 6 months of the accident under the Traffic Accident Victims Ordinance so as to obtain immediate financial help from the Traffic Accident Victims Assistance Fund and/or for insurance claim purpose in case of injury as evidenced by hospitalisation or death. The data file contained demographic information, injury severity, the time of crush, conditions of a road and characteristics of crush for each accident. Injury severity was based on the observations by police at scene. Three types of files could be specially extracted from the TRADS. Accident files document environmental details of the accident, such as severity, date and time, natural light conditions, speed limit, street lighting conditions, type of road; vehicle files contain details of the vehicle and driver, in terms of age and gender; and casualty files record details of each casualty. These three types of files could be linked according to accident report booklet number (ARB No.).
Both data sources are integrated and matched each RTI patient with stepwise strategy for linkage by demographic data to ARB number and gathered subsequent information from discharge summaries are searched through ePR using AE number (A number was assigned during visit at A&E department as record linkage key). Injury severity was correlated with injury severity score (ISS) using hospital data. Victims who are certified at scene therefore would not be included in our study.
The integrated database contained: 1. The number of RTIs with injuries in the designated period, 2. Corresponding records of PMH A&E department visits, admissions and deaths, 3. The body parts involved and respective aAbbreviated injury severity & injury severity score, 4. Circumstances of road and crush characteristics.
The risk factors associated with admission to hospitals (as a proxy of the most severe cases) or leading to deaths were evaluated using logistic regression model. Those risk factors with statistically calculated OR >1 were included. Environmental factors, specifically speed limit and high-risk vehicles, aroused our interest due to proximity of a nearby pier port. Thus, they were also included into the regression model. Statistically significance was defined as p<0.05. Data were analysed with the SPSS version 16.0.
Ethical approval was obtained from PMH intuitional review board.
Results

Demographics of the casualties
The integrated database had recorded 913 patients sustained RTI in reported police in 2009. It successfully linked 79.4% (725) of emergency visits related to RTIs in Kwai Tsing which made use of all demographic variables available as linkage keys. Clerical review was done over linked records where attendance with RTI happened outside Kwai Tsing is excluded. There were 514 male patients (70.9%) and 211 female patients (29.1%). The mean age was 40.9 years with a standard deviation of 16.5 years. Of which, 127 of them were pedestrians (17.5%), 7.4% (54 patients) were elderly (defined as aged 65 or above).
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Male predominance was not observed in elderly group. The major classes of vehicle involved were private cars (21.4%), motorcycles (16.1%) and taxis (14.6%). Vehicle occupants accounted for the majority (82.5%) of A&E department visits related to RTIs. Figure 1 showed roles in RTIs (driver, passenger and pedestrian) in each age group. In patient aged 20 to 60, the majority of the RTIs were drivers, while in elderly group, the majority were either passengers or pedestrians. The proportion of pedestrians was increasing ranging from 17.6% to 80% in each age subgroup. The mean ISS was 3.43 (95% CI 2.82-4.05).
Regarding the body parts involved in the observed injuries, most of the casualties admitted were presented with injuries of the extremities (41.52%) and the head & neck region (19.17%), regardless of roles of road user (Figure 2 ). In terms of anatomical structures, the majority (63.91%) of them had more than one site 
Injury severity in terms of hospitalisation or deaths
Among all traffic incidents casualties attended at the A&E department of PMH, 19.3% of the visits led to hospitalisation and six deaths (0.83%) were reported in the study period. Among which, a higher proportion (29.9%) of pedestrians necessitate admission was obser ved, compared with drivers (18.5%) and passengers (15.1%).
Further process of the data concerning our point of interest
Our study aimed to evaluate the associations between risks of severe injuries following a RTI with possible contributory factors based on findings concluded from previous studies. To see if same conclusion could be drawn from our local district, the logistic model (Table 2 ) was performed. It was done to test the relative significance of the selected explanatory variables on injury severity namely age 65 years, gender (male), road surface (dry), role type (pedestrian), low speed traffic incident (<50 km/h speed limit at site of injury) and high risk vehicles (medium & heavy goods vehicle; special purpose vehicles (e.g. concrete cement truck); bus and trailer).
The logistic regression (Table 2) showed that age 65 years was identified to be an independent factor of hospitalisations, with an OR 2.868 (95% CI 1.567, 5.249.)
Although elderly over the age of 65 only accounted for about 20% of all pedestrian injuries observed in this study, the consequences of these injuries call for more detailed exploration. The effect of gender did not reach statistical significance; despite male to female ratio of sustaining traffic related injuries reached 3:1. Casualties occurred on dry road surface inflated the risk of mortality and hospitalisation with an observed OR of 1.388 (95% CI 0.845, 2.279), however it did not reach statistical significance. Pedestrians, compared with other types of road users (including drivers and passengers), were at higher risk to traffic injury mortality and hospitalisation but did not reach statistically significance.
For the analysis pedestrian injuries leading to hospitalisation or mortality, a second logistic regression on injury mortality and hospitalisation was performed on the pedestrian injury subset with 127 cases (Table  3) . Among casualties from pedestrian traffic incidents, elders aged 65 or over had a significantly higher risk of sustaining RTIs leading to death or hospitalisation, with an OR of 5.894 (95% CI 1.994, 17.420). They also had higher chance (OR 2.952, 95%CI 1.650-5.282) of sustaining serious injury, with 38.9% leading to admission and deaths (17.7% in patients aged <65).
Discussion
In contrast to our common belief, our study demonstrated that bad weather; poor lighting, higher speed limit or suboptimal road surface conditions did not affect the incidents of RTIs. Most of the RTIs occurred in clear weather, good daylight or dry road surface without traffic congestion. Majority of RTIs happened on road with speed control 50 km/hr.
However, in line with published literature, 9, [12] [13] [14] our results showed that aged greater than 65 was an independent risk factor of sustaining serious injuries measured by hospitalisation and mortality. One recent study, also based on linked database, by Tsui and Loo, among pedestrian injuries, aged 65 was the only significant variable in accounting ISS >30 and mortality. 9 For pedestrian injuries sustaining injuries with an ISS >15, the OR is reported to be 2.77, where we shared a similar finding.
In our analysis of pedestrian subgroup as road users, elderly pedestrians were also at higher risk. Elderly, in general, has global deterioration of senses to surroundings especially in vision and hearing, hence a longer reaction time. Moreover, elderly has less physiological reserve and more co-morbidities, they should tolerate trauma less well than younger patients. 12, 14 Optimising their visual and hearing abilities like treatment of cataract and promoting use of hearing aids may help. Also, quality of walking environments can be improved like having larger road signs and sound instructing devices.
In contrast to Lam & Li study, 5 where male drivers have a higher risk of being involved in accidents with fatal and serious-injury, we could not demonstrate such gender significance.
There were several limitations in our study. This study was carried out in a retrospective manner thus we have little control over data collection. Study subjects were patients of one regional emergency medical centre only, that victims initially appeared well thus not seek medical attention or then visited other hospitals would not be recruited. Transcription error occurred on hand written accident report forms leading to missing data hence lowering the linkage rate (as we based on ARB number as linkage key). Use of other linkage key like person specific Hong Kong identification Card Number could give rise of much better of linkage rate of more than 90% by another local surveillance system. 9, 15 Moreover, we obtained TRADS data through Transport Department. Time gap is observed between primary data entry by police and secondary records updating (hand written report forms) to TRADS database during the study period. We propose electronic linkage to T R A D S i n t h e f u t u r e w h i c h m a y m i n i m i s e transcription error and shorten the time gap to minimal.
Only 6 deaths were observed after matching so that our mortality rate was rather low. The subjects certified dead on scene were excluded in the study because of no record in the ePR. Further studies are needed while coroners' records could be included hence victims who died at scene are included to give an accurate picture on mortality.
Conclusion
By integrating information sources from TRADS and ISS of PMH, we are able to demonstrate elderly pedestrians are of higher risk in sustaining severe RTIs, which is consistent with other local studies. In the long run, RTIs related hospitalisations could hopefully be reduced by minimising possible severe RTIs with targeted measures to the at risk elderly pedestrians.
